Identification, expression and function of apolipoprotein E in annual fish Nothobranchius guentheri: implication for an aging marker.
Apolipoprotein E (apoE) is a lipid-associated protein present in both plasma and in central nervous system. Variation in apoE gene has been reported to be associated with longevity in humans as well as with aged diseases such as atherosclerosis, Alzheimer's disease, and Parkinson's disease. However, information regarding the function and structure-activity relationship of apoE in lower vertebrates is rather limited. In this study we show that the apoE gene from the annual fish Nothobranchius guentheri, NapoE, encodes a protein of 262 amino acids, which shares common structural features characteristic of mammalian apoE. We also show that like human apoE, recombinant NapoE is able to inhibit LDL oxidation, and it is the N-terminal domain of NapoE with lysine or arginine residues that plays a key role in inhibition of LDL oxidation. NapoE is predominantly expressed in the liver of N. guentheri, consistent with that in mammalian species. More importantly, we demonstrate an age-dependent down-regulation of NapoE gene, rendering it a suitable biomarker of aging. This lays a foundation for further study of the role of apoE in the aging process of fish.